DEHYDRATION REDUCES THE ENDUR-ANCE RUNNING CAPACITY OF THE LIZ-
. Few studies, however, have explored the influences of dehydration on behavioral and physiological performance of reptiles (Mautz, 1982; Crowley, 1985 Crowley, , 1987 . Because dehydration is known to have profound fitness consequences for desert lizards (Bradshaw, 1971), it is of interest to know how this reduction in fitness might be mediated. Here we examine the effect of dehydration on locomotor stamina (=treadmill endurance) in a desert lizard (Uta stansburiana). We chose U. stansburiana for study because it is well known ecologically and physiologically and because it inhabits extremely arid areas, where hydric stress could be an important selective force (Turner et al., 1976; Nagy, 1983; Waldschmidt and Tracy, 1983) .
Interestingly, dehydration reduces endurance capacity in two species of anuran amphibians, but has no effect on their burst locomotor ability (Gatten, 1987). Moreover, Crowley (1985) has shown that dehydration has no effect on the sprint running performance of the lizard Sceloporus undulatus, but no previous study has examined the effect of dehydration on the endurance capacity of a reptile. Are burst and endurance locomotor functions of reptiles differentially sensitive to the effects of dehydration, as is the case for anuran amphibians? We address this question indirectly by comparing our results for U. stansburiana to those of Crowley for S. undulatus (these species are closely related sceloporine lizards, see below).
Methods.--Adult U. stansburiana (six females, 11 males) were collected on 15 Nov. 1986, near Desert Center, Riverside Co., Calif. (California Department of Fish & Game, permit #2048) and were maintained in a walk-in environmental chamber at the University of Washington, Seattle. Lizards were housed in plastic terraria with a sand substrate and with bark for hiding and perching. No more than five lizards were housed in the same terrarium. Chamber temperature was kept at 15 C for 24 h/d, and a 12L/12D photoperiod included both UV and icandescent light (the latter as a heat source). Water and food (Tenebrio larvae and crickets) were provided ad libitum. All animals used in the experiment either gained (n = 16) or maintained (n = 1) mass during the 2 mo acclimation period and appeared to be in excellent condition at the start of the experiment. Subjects for the dehydration group were chosen at random with respect to sex.
We used a paired experimental design, whereby both experimental (dehydration) and control lizards were raced before and after the dehydration of experimental subjects. Aside from the presence of water vs a desiccating medium during the dehydration procedure, control and experimental lizards were subjected to identical conditions throughout the study. Therefore, we could test specifically for the effect of dehydration on endurance capacity by comparing the relative changes, from baseline to final endurance time, of the control vs dehydrated lizards.
Experimental lizards (six males, four females) were placed individually in cloth sacks and were then put into plastic boxes (5-6 lizards/box) containing a 2 cm layer of a commercial desiccant (CaSO4). This method is similar to the protocol used by Crowley to desiccate S. undulatus (Crowley, 1985, 1987, pers. comm.). Control animals (five males, two females) were housed similarly but without CaSO4 and with a small cup of water to provide humidity. Additionally, the sacks containing control lizards were sprinkled with water at least once per day. Boxes containing experimental and control lizards were kept in the same environmental chamber P < 0.0005 for a one-tailed test), and suggests that the experimental subjects lost more body water then did the control lizards.
Individual endurance times on 18 Jan. (initial trial) and 24 Jan. (baseline trial) were highly correlated (r = 0.81, n = 17, P < 0.001), suggesting that individual differences are stable, at least over short time periods (Bennett, 1987). Moreover, mean times on 18 and 24 Jan. did not differ significantly (t = 1.76, n = 17, P = 0.10). Endurance running time for the control group did not change significantly from baseline to final endurance trial (percent change = -21 ? 16%, t = 1.38, df = 6, P > 0.20 for a two-tailed test), whereas endurance time for the dehydrated group decreased significantly (percent change = -49 + 7%, t = 3.13, df = 9, P < 0.01 for a one-tailed test) (Table 1) . Moreover, the percent decrease among dehydrated lizards was significantly greater than among hydrated controls (t = 2.54, df = 15, P < 0.025 for a one-tailed test).
We also performed a correlation analysis to determine whether the percent change in the endurance times of dehydrated lizards was correlated with the degree of dehydration (percent mass loss). The relationship was positive but not significant (r, = 0.182, n = 10, P > 0.25 for a one-tailed test).
Discussion.-Although many aspects of reptilian osmoregulation have been well characterized (Mautz, 1982; Minnich, 1982; Bradshaw, 1986) , the consequences of hydric stress for physiological and behavioral functions of ecological importance are not well known (Mautz, 1982; Crowley, 1985 Crowley, , 1987 Our result complements Crowley's (1985) finding that the sprint running ability of S. undulatus was unaffected by desiccation-even when lizards were subjected to higher levels of dehydration (average mass loss of 18.8%) than in the present study. Dehydration thus appears to have different effects on burst vs endurance locomotion in sceloporine lizards. Such differential sensitivity to desiccation already has been documented for anurans (Gatten, 1987) and may be a general rule for reptiles and amphibians. Because the present comparison (between S. undulatus and U. stansburiana) is potentially confounded by phylogenetic complications (Huey and Bennett, 1987), it would be instructive to measure the effect of dehydration on both sprint speed and stamina in the same species. Nevertheless, U. stansburiana and S. undulatus are very closely related (Etheridge and de Queiroz, 1988) and have probably experienced similar environmental conditions for a considerable period of time (Axelrod, 1950; Pianka, 1986), so our comparison may be valid.
